[Pharmacodynamic effects of S-(+)-ketamine on EEG, evoked potentials and respiration. A study in the awake dog].
Until recently, only the racemic mixture of ketamine has been used in anaesthesia. Little is known of the central nervous effects of the pharmacologically more potent S(+)-isomer. Information in regard to the putative receptor site involved in the mediation of its anaesthetic/analgesic effect is particularly sparse. METHODS. In order to evaluate the anaesthetic and antinociceptive properties of S(+)-ketamine, a dose-response relationship of the compound on the EEG, somatosensory-evoked potentials (SEP), and respiration was established. Increasing doses (2, 5, 10, 20 mg/kg) were given to trained and awake dogs (n = 10) at 10-min intervals. In order to detect a possible opioid receptor-related interaction, an antagonist of the methoxymorphinane series (cyprodime 80 g/kg i.v.) with higher selectivity than naloxone for the mu-receptor was given at the end. RESULTS. Compared to controls, S(+)-ketamine induced a dose-related increase in output in the theta-(3-8 Hz) band and an increase in output in the alpha-domain (8-13 Hz) following 20 mg/kg. Both effects were reversed completely by the opioid antagonist. At low doses (2-5 mg/kg) there was an increase in output (P less than 0.05) in the beta-(13-30 Hz) and a concomitant decrease in output (P less than 0.05) in the delta-(0.5-3 Hz) band. These effects were reversed with increasing doses (5-10 mg/kg). After 20 mg/kg, however, output in the delta-domain increased while power in the beta band decreased significantly (P less than 0.005) when compared to controls. Both effects were reversed by the opioid antagonist. Compared to controls, the reversal resulted in a 12% increase in output in the beta- and a 49% decrease in output in the delta-domain. In SEP, S(+)-ketamine induced a dose-related increase in peak latency and depression of amplitude of more than 50% when compared to controls. While latency changes were completely reversed, amplitude height was only partly restored by the antagonist. Respiration was depressed in a dose-related fashion (PaO2 decreased, PaCO2 increased). Hypoxaemia was fully reversed by the antagonist; hypercapnia was only partly reversed. CONCLUSION. The results support the presumption that the S(+)-isomer of ketamine induces opioid mu-receptor-mediated central effects. Hypersynchronisation of the EEG suggests a deep plane of anaesthesia after S(+)-ketamine. The pronounced blockade of impulses in the sensory nervous pathways suggests an efficient analgesic effect that is partly mediated by the opioid-receptor. The respiratory depression may be of importance when S(+)-ketamine is used in high dosages in man.